Portacaval anastomosis results in more widespread alterations of cerebral metabolism in old versus young adult rats: implications for post-shunt encephalopathy.
Treatment of portal hypertension by portal decompressive surgery or transjugular intrahepatic portosystemic stent shunt (TIPS) results in new or worsening episodes of portal-systemic encephalopathy, particularly in older patients. As part of a series of studies to elucidate the pathophysiologic mechanisms responsible for the age-related increased portal-systemic encephalopathy following shunt surgery, local cerebral glucose utilization, a measure of regional brain functional activity, was assessed using the 14C-2-deoxyglucose autoradiographic technique in 2 month-old (young adult) and 24 month-old (old adult) rats following end-to-side portacaval anastomosis. Cerebral glucose utilization was decreased by 22% (p<0.05) in frontal cortex of 2 month-old rats following portacaval anastomosis. More widespread alterations of glucose utilization, involving frontal and frontoparietal cortices, as well as thalamic structures were observed in the brains of 24 month-old rats following portacaval anastomosis despite blood ammonia concentrations of a comparable magnitude. Decreased cerebral glucose utilization in frontal and frontoparietal cortex of old adult rats following portacaval anastomosis probably results from decreased cerebral energy requirements as a consequence of neurotransmitter-related dysfunction. The greater susceptibility of aging brain to the deleterious effects of portacaval anastomosis is consistent with the higher incidence of encephalopathy in older cirrhotic patients following portacaval anastomosis or TIPS.